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(54) [Title of Invention] Electroluminescence display device 
(57) [Abstract] 

[Problem] To provide an EL display device capable of obtaining a bright display by 
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supplying a current which is to be intrinsically supplied to EL element while 
suppressing a lowering of power supply current due to the resistance of a drive power 
supply line which is caused by the distance from a drive power supply input terminal. 
[Means for Solving Problems] In this device, respective drive power supply lines 153 
for supplying drive current from a drive power supply 150 to an organic EL element 160 
formed in a display pixel region provided with a display pixel are provided and 
respective drive power supply lines 153 arranged in adjacent respective display pixels 
are connected with bypass lines 181 to respective display pixel in the display pixel 
region and, thus, an organic EL display device capable of obtaining a bright display is 
obtained by supplying a current which is to be intrinsically supplied to an EL element to 
the organic EL element while suppressing a lowering of power supply current due to the 
resistance of drive power supply lines 153. 
[Scope of Claim] 

[Claim 1] An electroluminescence display device comprising a display pixel region, 
wherein display pixels are arranged in matrix and the display pixels each including an 
electrolimiinescence element having a light-emitting layer between an anode and a 
cathode, a first thin film transistor in which a drain of an active layer which is made of a 
semiconductor film is connected to a drain signal line, and a gate is connected to a gate 
signal line, respectively, and a second thin film transistor in which a drain of an active 
layer which is made of a semiconductor film is connected to a drive power supply line 
of the electroluminescence element, a gate is connected to a source of the first thin film 
transistor, and a source is connected to the electroluminescence element, and each of the 
drive power supply lines arranged in each of the adjoining display pixels is connected 
by a bypass line in the display pixel region. 

[Detailed Description of the Invention] 
[0001] 

[Technical field to which the invention belongs] The present invention relates to an 
electroluminescence display device equipped with an electroluminescence element and 
thin film transistors. 
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[0002] 

[Prior Art] In recent years, an EL display device using an electroluminescence element 
(Electro Luminescence: hereinafter, referred to as EL) has attracted attention as a 
display device that replaces CRT or LCD, and for example, research and development 
of an EL display device equipped with a thin film transistor (Thin Film Transistor: 
hereinafter, referred to as TFT) as a switching element for driving the EL element have 
been also furthered. 

[0003] FIQ 3 shows a plan view showing one display pixel of an organic EL display 
device, FIG 4 shows an equivalent circuit diagram of plural display pixels of the 
organic EL display device, FIG 5a shows a cross sectional view taken along by the A-A 
line in FIG 3, and FIG 5b shows a cross sectional view taken along by the B-B line in 
no 3. 

[0004] As shown in FIG 3, FIG 4, and FIG 5, each display pixel is formed in the region 
surrounded by a gate signal line 151 and a drain signal line 152. A first TFT 130 
which is a switching element is provided near the intersection of the both signal lines, 
and a source 131s of the TFT 130, while serving as a capacitor electrode 155 which 
makes a capacitor with the below-mentioned storage capacitor electrode 154, is 
connected with a gate 142 of a second TFT 140 which drives an organic EL element. 
A source 141s of the second TFT 140 is connected to an anode 161 of the organic EL 
element and the other, that is, a drain 141d thereof is connected to a drive power supply 
line 153 which drives the organic EL element. 

[0005] Moreover, near the TFT, the storage capacitor electrode 154 is arranged in 
parallel with the gate signal line 151. This storage capacitor electrode 154 is made of 
chromium etc., accumulates the electric charges and mEikes a capacitor with the 
capacitor electrode 155 connected with the source 131s of the first TFT 130 through a 
gate insulating film 112. This storage capacitor is provided in order to hold the voltage 
applied to the gate 142 of the second TFT 140. 

[0006] First, the first TFT 130 which is a TFT for switching is explained. 

[0007] As shown in FIG 3 and FIG 5 (a), on a insulating substrate 110 which is made of 

a quartz glass, a non-alkaline glass, etc., the drain signal line 152 made of aluminum 
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and the gate signal line 151 which serves as a gate electrode 132 which is formed from a 
high-melting point metals such as chromium (Cr) and molybdenum (Mo), and the drive 
power supply line 153 which is the drive power supply of the organic EL element and 
which is made of aluminum is arranged. 

[0008] Then, the gate insulating film 112 and an active layer 131 comprising a 
polycrystalline silicon (Poly-Silicon, hereinafter, referred to as a "p-Si") film are formed 
in order, and the so-called LDD (Lightly Doped Drain) stracture is formed in the active 
layer 131. That is, on the both sides of the gate 132, a low concentration region 
131LD is provided and the source 131s and a drain 131d of a high concentration region 
are provided outside thereof. 

[0009] And on the whole surface of the gate insulating film 112, the active layer 131, 
and a stopper insulating film 114, an interlayer insulating film 115 in which a Si02 film, 
a SiN film, and a Si02 film are sequentially laminated is provided and a contact hole 
corresponding to the drain 141d is filled up with a metal such as aluminum to provide a 
drain electrode 116. Furthermore, a flattening insulating film 117 which is made of an 
organic resin and makes the surface flat is formed on the whole surface, for example. 
[0010] Next, the second TFT 140 which is TFT for driving the organic EL element is 
explained. 

[0011] As shown in FIG 5 (b), on the insulating substrate 110 which is made of a quartz 
glass or a non-alkaline glass, etc, the gate electrode 142 which is made of a 
high-melting point metals such as Cr and Mo, is formed, and the gate insulating film 
112 and the active layer 141 made of a p-Si film are formed in order. In the active 
layer 141, a channel 141c that is intrinsic or substantially intrinsic is provided over the 
gate electrode 142 and the source 141s and the drain 141d are provided on the both 
sides of the channel 141c by ion doping a p-type impurity to constitute a p-type channel 
TFT. 

[0012] And the mterlayer insulating fihn 115 in which a Si02 film, a SiN film, and a 
Si02 film are laminated sequentially on the whole surface of the gate insulating film 112 
and an active layer 141 is formed, and a contact hole corresponding to the drain 141d is 
filled up with a metal such as aluminum to dispose the drive power supply line 153 
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connected to a drive power supply 150. Furthermore, a flattening insulating film 117 
which is made of an organic resin and makes the surface flat is formed on the whole 
surface, for example, and a contact hole is formed in the location corresponding to the 
source 141s of that flattening insulating film 117, and the transparent electrode which is 
made of ITO (Indium Thin Oxide) which has a contact with the source 141s through this 
contact hole, i.e., the anode 161 of an organic EL element, is formed on the flattening 
insulating fihn 117. 

[0013] An organic EL element 160 has a structure in which the anode 161 that is made 
of a transparent electrode such as ITO, a light-emitting element layer 166 comprising a 
first hole transport layer 162 formed from MTDATA (4,4-bis 
(3-methylphenylphenylamino)biphenyl), a second hole transport layer 163 formed from 
TPD (4,4,4-tris(3-methylphenylphenylamino) triphenylanine), a light-emitting layer 164 
made of Bebq2 (10-beiizo[h] quinolinol-beryllium complex] including a quinacridone 
(Quinacridone) derivative, and an electron transport layer 165 made of Bebqa , and a 
cathode 167 which is formed from a magnesium-indium alloy are laminated in this 
sequence. This cathode 167 is formed all over the whole surface of the organic EL 
display element shown in FIG 3, i.e., allover space. 

[0014] Moreover, in the organic EL element, holes injected from the anode and 
electrons injected from the cathode recombine in the light-emitting layer and organic 
molecules to form the light-emitting layer is excited to produce an exciton. Light is 
emitted from the light-emitting layer in the process in which this exciton carries out 
radiation deactivation, and this light is emitted from the transparent anode to the 
exterior through a transparent insulating substrate, and light is emitted. 
[0015] Thus, while the electric charge applied from the source 131s of the first TFT130 
is accumulated in a storage capacitor 170, it is applied to the gate 142 of the second 
TFT140, and the organic EL element emits light according to the voltage. 
[0016] 

[Problems to be Solved by the Invention] However, as shown in FIG 4, each drive 
power supply line connected to the drive power supply which drives an organic EL 
element is cormected with a drive power supply input terminal 180 prepared outside the 
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display pixel region and is arranged to connect to every display pixel arranged 
perpendicularly. Therefore, since resistance of the power supply line became large 
according to the length, as the length from the drive power supply input terminal 180 is 
larger. Thus, the current which is to be intrinsically supplied essentially is no longer 
applied to the organic EL element 160 of the display pixel in a location distant from the 
drive power supply input terminal 180, and there is a defect that a display became dark. 
[0017] Then, the present invention has been made in view of the above-mentioned 
conventional defect, and it is an object of the present invention to provide an EL display 
device that suppresses the lowering of the power supply current by the resistance of a 
drive power supply line, that supplies the current which is to be intrinsically supplied 
essentially to an EL element, and that can obtain a bright display. 
[0018] 

[Means for Solving the Problem] An EL display device of the present invention is an 
electrolununescence display device comprising a display pixel region, wherein display 
pixels are arranged in matrix and the display pixels each including an 
electroluminescence element having a light-emitting layer between an anode and a 
cathode, a first thin film transistor in which a drain of an active layer which is made of a 
semiconductor film is connected to a drain signal line, and a gate is connected to a gate 
signal line, respectively, and a second thin film transistor in which a drain of an active 
layer which is made of a semiconductor film is connected to a drive power supply line 
of the electroluminescence element, a gate is connected to a source of the first thin film 
transistor, and a source is connected to the electroluminescence element, and each of the 
drive power supply lines arranged in each of the adjoining display pixels is connected 
by a bypass line in the display pixel region. 
[0019] 

[Embodiment of the Invention] An EL display device of this invention is explained 
below. 

[0020] FIG 1 shows a plan view showing one display pixel in the case of applying this 
invention to an organic EL display device, and FIG 2 shows an equivalent circuit 
diagram of plural display pixels of the organic EL display device. In addition, since 
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the cross sectional view taken along by the A- A line in FIG 1, and the cross sectional 
view taken along by the B-B line in FIG 1 are the same as the above-mentioned FIG 5, 
the illustration thereof is omitted. 

[0021] In addition, in a mode of this embodiment mode, the case where first and second 
TFTs 30 and 40 adopt so-called a bottom gate type TFT in which a gate electrode is 
provided below an active layer 13, and where a p-Si film is used as the active layer is 
shown. Moreover, the case where TFTs having gate electrodes 11 and 42 of a 
double-gate structure are is shown. 

[0022] Moreover, the organic EL display device is formed by sequentially laminating a 
TFT and an organic EL element on a substrate 110 which is made of a glass, synthetic 
resin, etc., a substrate which has conductivity or on a substrate in which insulating films 
such as Si02 and SiN are formed on a substrate such as a semiconductor. 
[0023] A display pixel is formed in the region siurounded by a gate signal line 151 and a 
drain signal line 152 as shown in FIG 1 and FIG 2. The organic EL display device is 
formed by arranging a display pixel equipped with an organic EL element 160 and a 
TFTs 130 and 140 in matrix on a substrate 110. 

[0024] The first TFT 130 is provided near the intersection of the both signal lines, and a 
source 131s of the TFT 130, while serving as a capacitor electrode 155 which makes a 
capacitor with a storage capacitor electrode 154, is connected with a gate 142 of the 
second TFT 140. A source 141s of the second TFT 140 is connected to an anode 161 
of the organic EL element 160 and the other, that is, a drain 141d thereof is connected to 
a drive power supply line 153 which drives the organic EL element. 
[0025] Moreover, near the TFT, the first storage capacitor electrode 154 is arranged in 
parallel with the gate signal line 151. This first capacitor electrode 154 is made of 
chromium etc., accumulates the electric charges and makes a capacitor with a second 
storage capacitor electrode 154 that is connected with the source 131s of the first 
TFT130 through a gate insulating film 112 and is made of a polycrystalline silicon film. 
[0026] In the first TFT 130 which is a TFT for switching, as shown in FIG 1 and HG 5 
(a), on the insulating substrate 110 which is made of a quartz glass, a non-alkaline glass, 
etc., the gate signal line 151 which serves as a gate electrode 132 which is formed from 
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a high-melting point metals such as Cr and Mo and the drain signal line 152 made of 
aluminum are provided and the drive power supply line 153 which is the drive power 
supply of the organic EL element and which is made of aluminum is arranged. In 
addition, the first storage capacitor electrode 54 made of high-melting point metals such 
as Cr and Mo is provided in the same layer as the gate electrode. 

[0027] Then, the gate insulating film 112 and an active layer 131 made of a p-Si film 
are sequentially laminated. On the active layer that is over the gate electrode 132, a 
stopper insulating film 114 is provided. The stopper insulating fibn 114 serves as a 
mask covering a channel 131c so that ions cannot enters the channel 131c in ion 
implanting for forming the source 131s and a drain 131d and is made of Si02 film. 
So-called, an LDD structure is provided in the active layer 131. Namely, on the both 
sides of the gate 132, a low concentration region 131LD is provided and the high 
concentration region 131s and the drain 131d are provided outside thereof. Moreover, 
the p-Si film of the active layer extends even on the storage capacitor electrode 154, and 
forms a storage capacitor with the storage capacitor electrode 154 through the gate 
insulating film 112 as the second storage capacitor electrode 155. 

[0028] And on the whole surface of the gate insulating film 112, the active layer 131, 
and the stopper insulating film 114, an interlayer insulating film 115 in which a Si02 
film, a SiN film, and a Si02 film are sequentially laminated is provided and a contact 
hole corresponding to the drain 141d is filled up with a metal such as aluminum to 
provide a drain electrode 116. Furthermore, a flattening insulating film 117 which is 
made of an organic resin and makes the surface flat is formed on the whole surface, for 
example. 

[0029] Next, the second TFT 140 which is a TFT for driving the organic EL element 
160 is explained. 

[0030] As shown in FIG 5(b), the gate electrode 142 which is made of a high-melting 
point metals such as Cr and Mo, is formed on the insulating substrate 110 which is made 
of a quartz glass or a non-alkaline glass, etc. 

[0031] The gate insulating film 112 and an active layer 141 made of a p-Si film are 
formed in order. 
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[0032] In the active layer 141, a channel 141c that is intrinsic or substantially intrinsic is 
provided over the gate electrode 142 and the source 141c and the drain 141d are 
provided on the both sides of the channel 141c by ion doping a p-type impurity, for 
example boron, to constitute a p-type channel TFT with the both sides covered with 
resist. 

[0033] And the interlayer insulating film 115 in which a Si02 fihn, a SiN fihn, and a 
Si02 fihn are laminated sequentially over the whole surface of the gate insulating film 
112 and the active layer 141 is formed, and a contact hole corresponding to the source 
141s is filled up with a metal such as aluminum to dispose the drive power supply line 
153 connected to a drive power supply 150. Furthermore, the flattening insulating film 
117 which is made of an organic resin and makes the surface flat is formed on the whole 
surface, for example, and a contact hole is formed in the location corresponding to the 
drain 141d of the flattening insulating film 117 and the interlayer insulating film 115, 
and the transparent electrode which is made of FTO which has a contact with the drain 
141d through this contact hole, i.e., the anode 161 of an organic EL element, is formed 
on the flattening insulating film 117. 

[0034] Since the structure of the organic EL element 160 is the same as the stmcture 
that is shown in FIG 5 and is explained in the Prior Art, the explanation thereof is 
omitted. 

[0035] Here, the drive power supply line 153 which supplies drive current to the organic 
EL element 160 is explained. 

[0036] The drive power supply line 153 is arranged in a longitudinal direction, so-called, 
in the column direction in a display pixel region as is conventionally done, and is 
connected to each display pixel in the column direction and supplies drive current. 
[0037] Furthermore, in the present invention, each drive power supply line 153 connects 
the adjacent drive power supply line 153 connected to each display pixel by a bypass 
line 181 which extend in a lateral direction, that is, in a row direction. That is, voltage 
having conductive electric potential is applied to the adjacent display pixels. This 
bypass line 181 is formed from a material such as aluminum. 

[0038] Thus, the increase of resistance by the length of wiring of the drive power supply 
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line 153 can be suppressed, as the distance from the drive power supply input terminal 
180 is larger, by connecting the drive power supply line 153 of each adjacent display 
pixel by the bypass line 181 and thus, the current which is to be intrinsically supplied to 
the organic EL element 160 formed in each display pixel can be supplied, thereby 
preventing the fall of the brightness of the display by the resistance increase. 
[0039] Moreover, resistance can be reduced by making line width of the drive power 
supply line 153 and the bypass line 181 large, as shown in FIG 1. Therefore, the 
current which is to be intrinsically supplied can be supplied to the organic EL element 
160 prepared in each display pixel, and it can prevent a display from becoming dark. 
Moreover, generating of electromigration can also be prevented by making each line 
width large. The line width at this time may be larger than that of the drain signal line 
152. 

[0040] In addition, in the above-mentioned mode, although the case where the gate 
electrode llland 114 have a double-gate stmcture is explained, the invention in this 
application is not limited thereto and a single gate or three or more gates, that is, a 
multi-gate structure can be employed and the same effect as this application can be 
obtained. 

[0041] Moreover, in the above-mentioned mode, although a p-Si film is used as a 
semiconductor film, semiconductor films such as a microcrystalline silicon film or an 
amorphous silicon film may be used. 

[0042] Furthermore, in the above-mentioned mode, although the organic EL display 
device is explained, the present invention is not limited to it, and can be applied also to 
an inorganic EL display device with which a light-emitting layer is formed from an 
inorganic material, and the same effect can be acquired. 
[0043] 

[Effect of the Invention] An EL display device of the present invention can reduce the 
increase of resistance by the length of a drive power supply line, and the EL display that 
can supply the current which is to be intrinsically supplied to an EL display element of 
each display pixel, and can prevent a display from becoming dark is obtained. 
[Brief Description of the Drawings] 
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[FIG 1] is a plan view of a display pixel of an EL display device of the present 
invention. 

[FIG 2] is an equivalent circuit diagram of an EL display device of the present 
invention. 

[FIG 3] is a plan view of a display pixel of an EL display device of the prior art. 
[FIG 4] is an equivalent circuit diagram of an EL display device of the prior art. 
[FIG 5] is a cross sectional view of an EL display device. 
[Description of the Reference Numerals] 
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